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(54) POWER SUPPLY UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To save electricity during 
standby by separating starting resistance after a startup 
(of a switching circuit), and driving the control circuit of a 
main switching element by only power generated in an 
output transformer. 

SOLUTION: This power supply unit includes the starting 
resistance 17 of applying output from a rectifying circuit 
to a control circuit 16 at starting via a first transistor 18 
for startup; a startup circuit of applying the output from 
the rectyfying circuit to the first transistor 18 for 
conduction at the time of starting; and a second 
transistor 21 which is driven by a potential difference 
between the input and the output of a constant voltage 
circuit 22 of keeping the voltage constant which is 
generated in a primary auxiliary winding 15b of the output transformer 15 after startup and 
applying it to the control circuit for driving, and inverts the first transistor from conduction to 
nonconduction. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The rectifier circuit which rectifies supply voltage; The output from this rectifier circuit 
is switched. The main switching element which outputs that output to the upstream main 
winding of an output transformer; The 2nd switching element is minded for the output from the 
above-mentioned rectifier circuit at the time of the control circuit which controls switching of 
this main switching element, and; starting. At the time of the starting resistance and; starting 
which impress to the above-mentioned control circuit and are started, the output from the 
above-mentioned rectifier circuit By two or more partial pressure resistance which includes 
strong resistance of resistance rather than the above-mentioned starting resistance The 
bootstrap circuit through which pressure partially, and impresses to the control electrode of the 
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2nd switching element of the above, and it is made to flow, and the electrical potential 
difference generated in the primary side auxiliary winding of the above-mentioned output 
transformer after; starting are constant-voltage-ized. The constant-voltage means which 
impresses to the above-mentioned control circuit and is made to drive; the power unit 
characterized by providing the 3rd switching element made un-flowing by driving according to 
the potential difference of the input side of this constant-voltage means, and an output side, 
and short-circuiting the control voltage of the 2nd switching element of the above, and;. 
[Claim 2] The rectifier circuit which rectifies supply voltage; The output from this rectifier circuit 
is switched. The main switching element which outputs that output to the upstream main 
winding of an output transformer; The 2nd switching element is minded for the output from the 
above-mentioned rectifier circuit at the time of the control circuit which controls switching of 
this main switching element, and; starting. At the time of the starting resistance and; starting 
which impress to the above-mentioned control circuit and are started, the output from the 
above-mentioned rectifier circuit By two or more partial pressure resistance which includes 
strong resistance of resistance rather than the above-mentioned starting resistance With the 
bootstrap circuit through which pressure partially, and impresses to the control electrode of the 
2nd switching element of the above, and it is made to flow, and the electrical potential 
difference generated in the primary side auxiliary winding of the above-mentioned output 
transformer after; starting The photo coupler of the transmitting side which drives and outputs 
an off signal; When an off signal is received from the photo coupler of this transmitting side 
The power unit characterized by providing an antisuckback means to prevent the current which 
flows into the above-mentioned transmitting-side photo coupler, and; from the photo coupler 
and the; above-mentioned bootstrap circuit of the receiving side made un-fiowing by being 
alike and short-circuiting the control voltage of the 2nd switching element of the above. 
[Claim 3] The rectifier circuit which rectifies supply voltage; The output from this rectifier circuit 
is switched. The main switching element which outputs that output to the upstream main 
winding of an output transformer; The 2nd switching element is minded for the output from the 
above-mentioned rectifier circuit at the time of the control circuit which controls switching of 
this main switching element, and; starting. At the time of the starting resistance and; starting 
which impress to the above-mentioned control circuit and are started, the output from the 
above-mentioned rectifier circuit By two or more partial pressure resistance which includes 
strong resistance of resistance rather than the above-mentioned starting resistance A partial 
pressure means to pressure partially and to pressure partially the bootstrap circuit through 
which impresses to the control electrode of the 2nd switching element of the above, and it is 
made to flow, and the electrical potential difference generated in the primary side auxiliary 
winding of the above-mentioned output transformer after; starting; according to the potential 
difference of the partial pressure of this partial pressure means The power unit characterized 
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by providing the 3rd switching element made un-flowing by driving and short-circuiting the 
control voltage of the 2nd switching element of the above, and;. 

[Claim 4] The rectifier circuit which rectifies supply voltage; The output from this rectifier circuit 
is switched. At the time of the starting resistance which supply voltage is impressed [ starting 
resistance ] to the above-mentioned control circuit, and starts it through the 2nd switching 
element at the time of the control circuit which controls switching of this main switching 
element, and; starting, and; starting, The main switching element which outputs that output to 
the upstream main winding of an output transformer; supply voltage By two or more partial 
pressure resistance which includes strong resistance of resistance rather than the above- 
mentioned starting resistance With the output from the bootstrap circuit and the rectifier circuit 
of the secondary of the; above-mentioned output transformer through which pressure partially, 
and impress to the control electrode of the 2nd switching element of the above, and it is made 
to flow The photo coupler of the transmitting side which drives and outputs an off signal; the 
power unit characterized by providing the photo coupler of the receiving side made un-flowing 
by short-circuiting the control voltage of the 2nd switching element of the above when an off 
signal is received from the photo coupler of this transmitting side, and;. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to power units, such as a switching regulator. 
[0002] 

[Description of the Prior Art] Conventionally, what is shown by drawing 7 as an example of this 
kind of power unit is known. The rectifier circuits 3 where this power unit 1 rectifies AC 
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(alternating current) of AC power supply 2 to DC (direct current), such as a diode bridge circuit, 
The main switching element 4 which switches the output (DC) from this rectifier circuit 3, 
Primary side main-winding 5a of the output transformer 5 with which the output switched by 
this main switching element 4 is outputted, The control circuit 6 which consists of an IC 
(integrated circuit) which controls switching of the main switching element 4, The starting 
resistance 7 which the output from a rectifier circuit 3 is given [ starting resistance ] to a control 
circuit 6, and starts it at the time of starting is provided, and after starting is constituted so that 
a control circuit 6 may be driven with the electrical potential difference generated in auxiliary 
winding 5b of an output transformer 5. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a conventional power unit 1, after 
starting of a power unit 1 , since a current continues flowing to a starting resistance 7 even after 
starting a control circuit 6 with the electrical potential difference generated in auxiliary winding 
5b of an output transformer, power loss has occurred by the starting resistance. 
[0004] For this reason, the power loss generated by the starting resistance serves as a neck of 
power-saving of standby power requirement, such as the time of standby, to control especially 
power loss. 

[0005] This invention was made in consideration of such a situation, and after starting has the 
purpose in offering the power unit which can aim at power saving of standby power 
requirement by making the control circuit of the main switching element drive only with the 
power which separates a starting resistance and is generated in an output transformer. 
[0006] 

[Means for Solving the Problem] The rectifier circuit where invention of claim 1 rectifies supply 
voltage; The output from this rectifier circuit is switched. The main switching element which 
outputs that output to the upstream main winding of an output transformer; The 2nd switching 
element is minded for the output from the above-mentioned rectifier circuit at the time of the 
control circuit which controls switching of this main switching element, and; starting. At the time 
of the starting resistance and; starting which impress to the above-mentioned control circuit 
and are started, the output from the above-mentioned rectifier circuit By two or more partial 
pressure resistance which includes strong resistance of resistance rather than the above- 
mentioned starting resistance The bootstrap circuit through which pressure partially, and 
impresses to the control electrode of the 2nd switching element of the above, and it is made to 
flow, and the electrical potential difference generated in the primary side auxiliary winding of 
the above-mentioned output transformer after; starting are constant-voltage-ized. The 
constant-voltage means which impresses to the above-mentioned control circuit and is made 
to drive; according to the potential difference of the input side of this constant-voltage means, 
and an output side It is the power unit characterized by providing the 3rd switching element 
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made un-flowing and; by driving and short-circuiting the control voltage of the 2nd switching 
element of the above. 

[0007] According to this invention, at the time of starting of a power unit, the output from a 
rectifier circuit is given to the control circuit of the main switching element through the 2nd 
switching element under a starting resistance and flow like the conventional example, this 
control circuit starts, and switching of the main switching element is controlled by this control 
circuit. 

[0008] For this reason, since the output switched by the main switching element flows into the 
main winding by the side of [ output transformer ] primary, an electrical potential difference 
occurs in the primary side auxiliary winding of this output transformer, and that electrical 
potential difference is impressed to a constant-voltage means. Thereby, the potential 
difference arises in the input side and output side of a constant-voltage means, and this 
potential difference is further impressed to the 3rd switching element, drives, makes between 
the emitter of the control electrode of the 2nd switching element, and the base short-circuit, 
and is reversed for un-flowing. 

[0009] For this reason, since a starting resistance is electrically separated by the 2nd non- 
flowing switching element from a control circuit, the power loss by the starting resistance at the 
time of standby after starting can be prevented thru/or reduced. 

[0010] The rectifier circuit where invention of claim 2 rectifies supply voltage; The output from 
this rectifier circuit is switched. The main switching element which outputs that output to the 
upstream main winding of an output transformer; The 2nd switching element is minded for the 
output from the above-mentioned rectifier circuit at the time of the control circuit which controls 
switching of this main switching element, and; starting. At the time of the starting resistance 
and; starting which impress to the above-mentioned control circuit and are started, the output 
from the above-mentioned rectifier circuit By two or more partial pressure resistance which 
includes strong resistance of resistance rather than the above-mentioned starting resistance 
With the bootstrap circuit through which pressure partially, and impresses to the control 
electrode of the 2nd switching element of the above, and it is made to flow, and the electrical 
potential difference generated in the primary side auxiliary winding of the above-mentioned 
output transformer after; starting The photo coupler of the transmitting side which drives and 
outputs an off signal; When an off signal is received from the photo coupler of this transmitting 
side It is the power unit characterized by providing an antisuckback means to prevent the 
current which flows into the above-mentioned transmitting-side photo coupler, and; from the 
photo coupler and the; above-mentioned bootstrap circuit of the receiving side made un- 
flowing by being alike and short-circuiting the control voltage of the 2nd switching element of 
the above. 

[001 1] According to this invention, like invention of above-mentioned claim 1, the output from a 
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rectifier circuit is given to a control circuit through the 2nd switching element under a starting 
resistance and flow, and the main switching element is driven at the time of starting of a power 
unit. 

[0012] And a transmitting-side photo coupler drives with the electrical potential difference 
generated in the primary side auxiliary winding of an output transformer, an off signal is 
outputted, and after starting of a power unit reverses the 2nd switching element un-flowing, 
when a receiving-side photo coupler receives this off signal. For this reason, the starting 
resistance connected to the control circuit through the 2nd switching element is electrically 
separated by un-flowing [ of the 2nd switching element ] from a control circuit. For this reason, 
the power loss in the starting resistance after starting can be prevented thru/or reduced. 
[0013] Moreover, after starting, since the current which flows backwards to a transmitting-side 
photo coupler is prevented from a bootstrap circuit with an antisuckback means, malfunction of 
a transmitting-side photo coupler can be prevented. 

[0014] The rectifier circuit where invention of claim 3 rectifies supply voltage; The output from 
this rectifier circuit is switched. The main switching element which outputs that output to the 
upstream main winding of an output transformer; The 2nd switching element is minded for the 
output from the above-mentioned rectifier circuit at the time of the control circuit which controls 
switching of this main switching element, and; starting. At the time of the starting resistance 
and; starting which impress to the above-mentioned control circuit and are started, the output 
from the above-mentioned rectifier circuit By two or more partial pressure resistance which 
includes strong resistance of resistance rather than the above-mentioned starting resistance A 
partial pressure means to pressure partially and to pressure partially the bootstrap circuit 
through which impresses to the control electrode of the 2nd switching element of the above, 
and it is made to flow, and the electrical potential difference generated in the primary side 
auxiliary winding of the above-mentioned output transformer after; starting; according to the 
potential difference of the partial pressure of this partial pressure means It is the power unit 
characterized by providing the 3rd switching element made un-flowing and; by driving and 
short-circuiting the control voltage of the 2nd switching element of the above. 
[0015] According to this invention, like invention of above-mentioned claim 1, the output from a 
rectifier circuit is given to a control circuit through the 2nd switching element under a starting 
resistance and flow, and the main switching element is driven at the time of starting of a power 
unit. 

[0016] And after starting of a power unit, the electrical potential difference generated in the 
primary side auxiliary winding of an output transformer is pressured partially by the 
predetermined electrical potential difference with a partial pressure means, respectively, the 
3rd switching element drives according to the potential difference of each of these partial 
pressures, and the 2nd switching element is reversed by un-flowing. 
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[0017] For this reason, the starting resistance connected to the control circuit through this 2nd 
switching element is electrically separated by un-flowing [ of that 2nd switching element ] from 
a control circuit. 

[0018] Therefore, the power loss in the starting resistance after starting can be prevented 
thru/or reduced. Moreover, since the 2nd switching element is controlled by the photo coupler 
with which the transmitting side and the receiving side were insulated electrically, it can reduce 
that the 2nd switching element malfunctions by the noise. 

[0019] The rectifier circuit where invention of claim 4 rectifies supply voltage; The output from 
this rectifier circuit is switched. At the time of the starting resistance which supply voltage is 
impressed [ starting resistance ] to the above-mentioned control circuit, and starts it through 
the 2nd switching element at the time of the control circuit which controls switching of this main 
switching element, and; starting, and; starting, The main switching element which outputs that 
output to the upstream main winding of an output transformer; supply voltage By two or more 
partial pressure resistance which includes strong resistance of resistance rather than the 
above-mentioned starting resistance With the output from the bootstrap circuit and the rectifier 
circuit of the secondary of the; above-mentioned output transformer through which pressure 
partially, and impress to the control electrode of the 2nd switching element of the above, and it 
is made to flow The photo coupler of the transmitting side which drives and outputs an off 
signal; When an off signal is received from the photo coupler of this transmitting side It is the 
power unit characterized by providing the photo coupler of the receiving side made un-flowing, 
and; by being alike and short-circuiting the control voltage of the 2nd switching element of the 
above. 

[0020] According to this invention, like invention of above-mentioned claim 1, the output from a 
rectifier circuit is given to a control circuit through the 2nd switching element under a starting 
resistance and flow, and the main switching element is driven at the time of starting of a power 
unit. 

[0021] And after starting of a power unit, an output (DC) is outputted from the rectifier circuit of 
the secondary of an output transformer, and if the off signal from the transmitting-side photo 
coupler driven with this output is received by the receiving-side photo coupler by the side of 
primary, the 2nd switching element will be reversed by un-flowing with this receiving-side photo 
coupler. 

[0022] For this reason, the starting resistance connected to the control circuit through the 2nd 
switching element is electrically separated by un-flowing [ of that 2nd switching element ] from 
a control circuit. Therefore, the power loss in the starting resistance after starting can be 
prevented thru/or reduced. 

[0023] Moreover, since the 2nd switching element is controlled by the photo coupler with which 
the transmitting side and the receiving side were insulated electrically, it can reduce that the 
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2nd switching element malfunctions by the noise. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on drawing 1 - drawing 6 . In addition, the same sign is given to the same or a 
considerable part among these drawings. 

[0025] Drawing 1 is the circuit diagram of the power unit 11 concerning 1 operation gestalt of 
this invention. As shown in this drawing 1 , a power unit 1 1 is a kind of the switching regulator 
used as power units, such as the so-called OA equipment. AC power supply 12, such as a 
source power supply, The rectifier circuits 3 which rectify the alternating current (AC) of this AC 
power supply to a direct current (DC), such as a diode bridge circuit, It has primary side main- 
winding 15a of the output transformer 15 with which the output switched by the main switching 
element 14 which switches the output DC from this rectifier circuit 3, and which consists of a 
transistor of a grounded emitter etc., for example, and this main switching element 14 is 
outputted. 

[0026] Furthermore, the power unit 1 1 possesses the control circuit 16 which controls 
switching of the main switching element 4 and controls the duty ratio of an output pulse and 
which consists of an IC (integrated circuit) etc., for example, and the starting resistance 17 
which pressures partially the output DC from a rectifier circuit 3 at the time of starting of a 
power unit 11, gives to a control circuit 16, and is started. 

[0027] And a power unit 1 1 inserts in a serial the 1st transistor 18 which is an example of the 
2nd switching element between a starting resistance 17 and a control circuit 16. The 1st partial 
pressure resistance 19 inserted in a serial between base 18b of this 1st transistor 18, and the 
output of a rectifier circuit 13, The bootstrap circuit is constituted by connecting to a serial the 
2nd partial pressure resistance 20 inserted in a serial between base 18b of the 1st transistor 
18, and emitter 18e. This bootstrap circuit pressures partially the output from a rectifier circuit 
13 at the time of starting of a power unit, impresses it to the base and the emitter which are the 
control electrode of the 1st transistor 18, respectively, and carries out the ON (flow) drive of 
this 1st transistor 18. The partial pressure resistance 19 of the above 1st has resistance 
(R1<R2) higher than a starting resistance 17. 

[0028] Moreover, the 2nd collector and emitter of a transistor 21 which are an example of the 
3rd switching element were connected, respectively, the base of this 2nd transistor 21 was 
connected to the output side of auxiliary winding 15b of an output transformer 15, and the input 
side of the voltage stabilizer 22 which are constant-voltage means, such as zener diode, is 
further connected to juxtaposition at this auxiliary winding 15b output side at the 1st base 18b 
and emitter 18e of TORANJISU 18. Moreover, a control circuit 16 is connected to the output 
side of a voltage stabilizer 22, after making into a constant voltage the electrical potential 
difference generated in auxiliary winding 15b after starting by the voltage stabilizer 22, it is 
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impressed by the control circuit 16, and this control circuit 16 is driven. 
[0029] In addition, it is the rectifier circuit of a secondary where a sign 23 is connected to a 
smoothing capacitor among drawing 1 , and 24 is connected to secondary coil 15c of an output 
transformer 1 5. 

[0030] Next, an operation of this power unit 11 is explained. 

[0031] After AC of AC power supply 12 is first rectified by the rectifier circuit 13 at DC at the 
time of starting of a power unit 11, it is shunted toward a starting resistance 17 and the 1st 
partial pressure resistance 19 of a bootstrap circuit, respectively. 

[0032] For this reason, since the electrical potential difference pressured partially by the 1st of 
a bootstrap circuit and the 2nd partial pressure resistance 19 and 20, respectively is impressed 
to the 1st base and emitter of a transistor 18 in the forward direction, respectively and the 1st 
transistor 18 turns on (flow), the electrical potential difference the partial pressure was carried 
out [ the electrical potential difference ] by the starting resistance 17 is impressed to a control 
circuit 16 through the 1st transistor 18 under this ON. 

[0033] Since a control circuit 16 drives and switching (closing motion) of the main switching 
element 14 is controlled by this, the output DC from a rectifier circuit 13 is switched by the 
main switching element 14 (chopping), and primary side main-winding 15a of an output 
transformer 15 is flowed. 

[0034] For this reason, an electrical potential difference occurs in primary side auxiliary winding 
15b of an output transformer 15, after this electrical potential difference is constant-voltage- 
ized by the voltage stabilizer 22, it is impressed by the control circuit 16, and a control circuit 
16 drives henceforth. 

[0035] Since the potential difference occurs in the input side and output side of a voltage 
stabilizer 22 and this potential difference is impressed to the 2nd base and emitter of a 
transistor 21 in the forward direction at this time, this 2nd transistor 21 turns on (flow). 
[0036] For this reason, since between the base of the 1st transistor 18 and an emitter short- 
circuits and the so-called base current is drawn out, the 1st transistor 18 is reversed at OFF 
(un-flowing), and a starting resistance 17 is electrically separated from a control circuit 16. 
[0037] Therefore, since a control circuit 16 drives after this starting with the electrical potential 
difference generated in auxiliary winding 15b of an output transformer 15 and a current does 
not flow to a starting resistance 17, the current loss in a starting resistance 17 can be 
prevented thru/or reduced, and power saving can be aimed at. 

[0038] Moreover, since the current which flows into a control circuit 16 through this 1st partial 
pressure resistance 19 and the 2nd partial pressure resistance 20 since the resistance of the 
1st partial pressure resistance 19 is higher than a starting resistance 17 can be decreased 
sharply, power saving can be aimed at. 

[0039] Furthermore, since a control circuit 16 is driven according to the constant voltage from a 
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voltage stabilizer 22, malfunction of a control circuit 16 can be reduced. 

[0040] Drawing 2 is the electronic-circuitry Fig. of power unit 11 A concerning the 2nd operation 
gestalt of this invention. While this power unit 1 1 A permutes the voltage stabilizer 22 in the 
power unit 11 shown by above-mentioned drawing 1 by the transmitting-side photo coupler 31, 
it permutes this 2nd transistor 21 by the receiving-side photo coupler 32, and the description is 
in the point of having formed the antisuckback diode 33 which is an antisuckback means to 
prevent the current which flows backwards to the transmitting-side photo coupler 31 through a 
bootstrap circuit including the 1st and 2nd partial pressure resistance 19 and 20. 
[0041] Therefore, since the output from a rectifier circuit 13 is given to a control circuit 16 by 
this power unit 1 1A through a starting resistance 17 and the 1st turned-on transistor 18 and 
this control circuit 16 is driven by it at the time of starting, the switching operation of the main 
switching element 14 is controllable by the control circuit 16. 

[0042] For this reason, since a current flows [ the output switched by the main switching 
element 14 ] to primary side main-winding 15a of an output transformer 15, an electrical 
potential difference occurs in that auxiliary winding 15b. Then, the transmitting-side photo 
coupler 31 energizes and an off signal is outputted. If this off signal is received by the 
receiving-side photo coupler 32, since the base current of the 1st transistor 18 will be drawn 
out by the receiving-side photo coupler 32 and it will be reversed off from ON, a starting 
resistance 17 is electrically separated from a control circuit 16. 

[0043] Thereby, since a current does not flow to a starting resistance 17, after starting can 
prevent thru/or reduce the electrical-potential-difference loss in a starting resistance 17, and 
can. aim at power saving. 

[0044] Moreover, since ** and the OFF signal of the photo couplers 31 and 32 of the pair of a 
receiving side are insulated electrically, malfunction of photo couplers 321 and 32 can be 
prevented thru/or reduced, and separation of the starting resistance 17 after starting can be 
ensured. 

[0045] Drawing 3 is the electronic-circuitry Fig. of power unit 1 1B concerning the 3rd operation 
gestalt of this invention. This power unit 11B deletes the voltage stabilizer 22 of the power unit 
1 1 shown by above-mentioned . drawing 1 , forms the middle point tap 41 which is a partial 
pressure means in auxiliary winding 15b of an output transformer 15, and pressures partially to 
two the electrical potential difference generated in the output side of auxiliary winding 15b after 
starting, and while it impresses one electrical potential difference to a control circuit 16 and 
drives it, the description is that it constituted so that the 2nd transistor 21 might be driven with 
the electrical potential difference of another side. 

[0046] That is, the middle point tap 41 is formed in auxiliary winding 15b of an output 
transformer 15, and while connecting to the input side of a control circuit 16 the lead wire 43 
connected to this middle point tap 41, the description is in the point of having connected the 
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outgoing end 42 of auxiliary winding 15b to the base of the 2nd transistor 21 through the 
resistance 44 for base pressure lowering, and having connected this base side to the emitter 
side through the resistance 45 for emitter pressure lowering in the forward direction further. 
[0047] Therefore, since the output from a rectifier circuit 13 is given to a control circuit 16 by 
this power unit 11B through a starting resistance 17 and the 1st turned-on transistor 18 and 
this control circuit 16 is driven by it at the time of starting, the switching operation of the main 
switching element 14 is controllable by the control circuit 16. 

[0048] For this reason, since a current flows [ the output switched by the main switching 
element 14 ] to primary side main-winding 15a of an output transformer 15, an electrical 
potential difference occurs in that auxiliary winding 15b. Then, since the electrical potential 
difference the partial pressure was carried out [ the electrical potential difference ] by the 
middle point tap 41 of that auxiliary winding 15b is impressed to a control circuit 16 and it 
drives, switching of the main switching element 14 is henceforth controlled by this control 
circuit 16. 

[0049] Moreover, after the pressure of the electrical potential difference of the outgoing end 42 
of auxiliary winding 15b is lowered by the predetermined base electrical potential difference by 
the resistance 44 for base pressure lowering, while the base of the 2nd transistor 21 is given, 
after the pressure of a part of this base electrical potential difference is lowered to a further 
predetermined emitter electrical potential difference by the resistance 45 for emitter pressure 
lowering, it is given to the emitter of the 2nd transistor 21 . 

[0050] Since the 2nd transistor 21 is reversed from OFF to ON, the 1st base and emitter of a 
transistor 18 short-circuit by this and base current is drawn out, the 1st transistor 18 is 
reversed off from ON, and a starting resistance 17 is electrically separated from a control 
circuit 16. For this reason, after starting, since the current from a rectifier circuit 13 does not 
flow into a starting resistance 17, the power loss in this starting resistance 17 can be prevented 
thru/or controlled. 

[0051] Dra wing 4 is the electronic-circuitry Fig. of power unit 1 1C concerning the 4th operation 
gestalt of this invention. 

[0052] While this power unit 1 1C deletes the middle point tap 41 of auxiliary winding 15b by the 
side of [ power unit 1 1 B shown by above-mentioned drawing 3 ] primary This auxiliary winding 
1 5b is divided into the 1 st and 2nd auxiliary winding 1 5b1 and 1 5b2. While connecting the 
outgoing end of the 1st auxiliary winding 15b1 to the base of the 2nd transistor 21 through the 
above-mentioned resistance 44 for base pressure lowering, the description is in the point of 
having connected the outgoing end of the 2nd auxiliary winding 15b2 to a control circuit 16. 
[0053] Therefore, since the output from a rectifier circuit 13 is given to a control circuit 16 by 
this power unit 11C through a starting resistance 17 and the 1st turned-on transistor 18 and 
this control circuit 16 is started by it at the time of starting, the switching operation of the main 
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switching element 14 is controllable by the control circuit 16. 

[0054] For this reason, since the output switched by the main switching element 14 flows to 
primary side main-winding 15a of an output transformer 15, an electrical potential difference 
occurs, respectively in that 1st and 2nd auxiliary winding 15ba and 15b2. Since the electrical 
potential difference generated in the 2nd auxiliary winding 15b2 is impressed to a control 
circuit 16 and this control circuit 16 is driven, switching of the main switching element 14 is 
henceforth controlled by this control circuit 16. 

[0055] On the other hand, the electrical potential difference generated in the 1st auxiliary 
winding 15b1 is impressed to the base of the 2nd transistor 21 through the resistance 44 for 
base pressure lowering. Since this base electrical potential difference is furthermore impressed 
to the emitter of the 2nd transistor 21 through the resistance 45 for emitter pressure lowering 
The 2nd transistor 21 is reversed from OFF to ON, the base current of the 1st transistor 18 is 
drawn out and the 1st transistor 18 is reversed off from ON. 

[0056] Since a starting resistance 17 is electrically separated from a control circuit 16 by this, 
electricity can be prevented, thru/or decreased and saved in the power loss in the starting 
resistance 17 after starting. 

[0057] Drawing 5 is the electronic-circuitry Fig. of power unit 1 1D concerning the 5th operation 
gestalt of this invention. While omitting the voltage stabilizer 22 of the power unit 1 1 shown by 
above-mentioned drawing 1 and this power unit 1 1 D permutes the 2nd transistor 21 and its 
base resistance 21b by receiving-side photo-coupler 55a, the description is in the point of 
having connected transmitting-side photo-coupler 55b to juxtaposition at the output side of the 
rectifier circuit 24 of the secondary of an output transformer 15. 

[0058] Therefore, since the output from a rectifier circuit 13 is given to a control circuit 16 by 
this power unit 1 1D through a starting resistance 17 and the 1st turned-on transistor 18 and 
this control circuit 16 is started by it at the time of starting, the switching operation of the main 
switching element 14 is controllable by the control circuit 16. 

[0059] For this reason, since the output switched by the main switching element 14 flows to 
primary side main-winding 15a of an output transformer 15, while an electrical potential 
difference occurs in that primary side auxiliary winding 15b, an electrical potential difference 
AC occurs in coil 15c of that secondary, it is rectified by the rectifier circuit 24 of a secondary 
and this AC electrical potential difference energizes to transmitting-side photo-coupler 55b. 
[0060] For this reason, since transmitting-side photo-coupler 55b drives, and an off signal is 
outputted, and this off signal is received by receiving-side photo-coupler 55a by the side of a 
primary circuit, it is reversed from OFF to ON and the base current of the 1st transistor 18 is 
drawn out, this 1st transistor 18 is reversed off from ON. 

[0061] Since a starting resistance 17 is electrically separated from a control circuit 16 by this, 
the power loss in a starting resistance 17 can be prevented thru/or reduced like each above- 
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mentioned operation gestalt, and power saving can be aimed at. 

[0062] In addition, as this power unit 11D shows to drawing 6 , the voltage stabilizers 22, such 
as zener diode, may be inserted in a serial on the energization way which connects the 
outgoing end 42 of auxiliary winding 15b of an output transformer 15 to a control circuit 16, and 
since a control circuit 16 can be stably driven with the electrical potential difference constant- 
voltage-ized by the voltage stabilizer 22 according to this, the dependability as the whole 
equipment can be raised. 
[0063] 

[Effect of the Invention] According to invention which relates to this application claim 1 as 
explained above, at the time of starting of a power unit, the output from a rectifier circuit is 
given to the control circuit of the main switching element through the 2nd switching element 
under a starting resistance and flow like the conventional example, this control circuit starts, 
and switching of the main switching element is controlled by this control circuit. 
[0064] For this reason, since the output switched by the main switching element flows into the 
main winding by the side of [ output transformer ] primary, an electrical potential difference 
occurs in the primary side auxiliary winding of this output transformer, and that electrical 
potential difference is impressed to a constant-voltage means. Thereby, the potential 
difference arises in the input side and output side of a constant-voltage means, and this 
potential difference is further impressed to the 3rd switching element, drives, makes between 
the emitter of the control electrode of the 2nd switching element, and the base short-circuit, 
and is reversed for un-flowing. 

[0065] For this reason, since a starting resistance is electrically separated by the 2nd non- 
flowing switching element from a control circuit, the power loss by the starting resistance at the 
time of standby after starting can be prevented thru/or reduced. 

[0066] According to invention of claim 2, like invention of above-mentioned claim 1, the output 
from a rectifier circuit is given to a control circuit through the 2nd switching element under a 
starting resistance and flow, and the main switching element is driven at the time of starting of 
a power unit. 

[0067] And a transmitting-side photo coupler drives with the electrical potential difference 
generated in the primary side auxiliary winding of an output transformer, an off signal is 
outputted, and after starting of a power unit reverses the 2nd switching element un-flowing, 
when a receiving-side photo coupler receives this off signal. For this reason, the starting 
resistance connected to the control circuit through the 2nd switching element is electrically 
separated by un-flowing [ of the 2nd switching element ] from a control circuit. For this reason, 
the power loss in the starting resistance after starting can be prevented thru/or reduced. 
[0068] Moreover, after starting, since the current which flows backwards to a transmitting-side 
photo coupler is prevented from a bootstrap circuit with an antisuckback means, malfunction of 
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a transmitting-side photo coupler can be prevented. 

[0069] According to invention of claim 3, like invention of above-mentioned claim 1, the output 
from a rectifier circuit is given to a control circuit through the 2nd switching element under a 
starting resistance and flow, and the main switching element is driven at the time of starting of 
a power unit. 

[0070] And after starting of a power unit, the electrical potential difference generated in the 
primary side auxiliary winding of an output transformer is pressured partially by the 
predetermined electrical potential difference with a partial pressure means, respectively, the 
3rd switching element drives according to the potential difference of each of these partial 
pressures, and the 2nd switching element is reversed by un-flowing. 

[0071] For this reason, the starting resistance connected to the control circuit through this 2nd 
switching element is electrically separated by un-flowing [ of that 2nd switching element ] from 
a control circuit. 

[0072] Therefore, the power loss in the starting resistance after starting can be prevented 
thru/or reduced. Moreover, since the 2nd switching element is controlled by the photo coupler 
with which the transmitting side and the receiving side were insulated electrically, it can reduce 
that the 2nd switching element malfunctions by the noise. 

[0073] According to invention of claim 4, like invention of above-mentioned claim 1, the output 
from a rectifier circuit is given to a control circuit through the 2nd switching element under a 
starting resistance and flow, and the main switching element is driven at the time of starting of 
a power unit. 

[0074] And after starting of a power unit, an output (DC) is outputted from the rectifier circuit of 
the secondary of an output transformer, and if the off signal from the transmitting-side photo 
coupler driven with this output is received by the receiving-side photo coupler by the side of 
primary, the 2nd switching element will be reversed by un-flowing with this receiving-side photo 
coupler. 

[0075] For this reason, the starting resistance connected to the control circuit through the 2nd 
switching element is electrically separated by un-flowing [ of that 2nd switching element ] from 
a control circuit. Therefore, the power loss in the starting resistance after starting can be 
prevented thru/or reduced. 

[0076] Moreover, since the 2nd switching element is controlled by the photo coupler with which 
the transmitting side and the receiving side were insulated electrically, it can reduce that the 
2nd switching element malfunctions by the noise. 



[Translation done.] 

* NOTICES * 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The electronic-circuitry Fig. of the power unit concerning the 1st operation gestalt 
of this invention. 

[Drawing 2] The electronic-circuitry Fig. of the power unit concerning the 2nd operation gestalt 
of this invention. 

[Drawing 3] The electronic-circuitry Fig. of the power unit concerning the 3rd operation gestalt 
of this invention. 

[Drawing 4] The electronic-circuitry Fig. of the power unit concerning the 4th operation gestalt 
of this invention. 

[Drawing 5 ] The electronic-circuitry Fig. of the power unit concerning the 5th operation gestalt 
of this invention. 

[Drawin g 6] The electronic-circuitry Fig. of the modification of the power unit concerning the 5th 
operation gestalt of this invention. 

[Draw ing 7] The electronic-circuitry Fig. of the conventional power unit. 

[Description of Notations] 

11, 11 A, 11B, 11C, 11D Power unit 

12 AC Power Supply 

13 Rectifier Circuit 

14 The Main Switching Element 

15 Output Transformer 

15a The primary side main winding of an output transformer 
15b Primary side auxiliary winding of an output transformer 
15b1 The 1st auxiliary winding 
15b2 The 2nd auxiliary winding 

17 Starting Resistance 

18 1st Transistor 

19 1st Partial Pressure Resistance 

20 2nd Partial Pressure Resistance 
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21 2nd Transistor 

22 Voltage Stabilizer 

31 Transmitting-Side Photo Coupler 

32 Receiving-Side Photo Coupler 

41 Middle Point Tap of Primary Side Auxiliary Winding of Output Transformer 

42 Outgoing End of Primary Side Auxiliary Winding of Output Transformer 

43 Lead Wire of Middle Point Tap 

55a The photo coupler of a receiving side 
55b The photo coupler of a transmitting side 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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